Topographic projections of substance P and GABA pathways in the striato- and pallido-nigral system: a biochemical and immunohistochemical study.
The topographical projections of substance P pathways from the caudateputamen and globus pallidus to the pars compacta and pars reticulata of the substantia nigra have been investigated in the rat using immunohistochemical and radioimmunoassay techniques and compared with the projections of GABA nergic striatal neurones. Unilateral vertical knife cuts through the anterior and posterior striatum have shown the majority of substance P-containing neurones which project to the substantia nigra to originate in the most rostral part of the caudate-putamen. This projection appears to innervate the pars reticulata and pars compacta of the substantia nigra to a similar extent. A separate projection of substance P-containing neurones to the substantia nigra appears to originate in the globus pallidus. Undercutting the cerebral cortex which overlies the corpus striatum did not affect the substance P content of the globus pallidus or substantia nigra. However, there appears to be an additional substance P projection from the basal ganglia to the entopeduncular nucleus. In contrast, GABA-containing neurones which project to the substantia nigra are mainly located in more caudal parts of the caudate-putamen and in the globus pallidus. There is a marked differentiation in the region of the substantia nigra innervated by GABA cells originating in the rostral and caudal parts of the corpus striatum. Rostrally situated neurones project almost exclusively to the pars reticulata, while neurones in the caudal part of the caudate-putamen and globus pallidus project to both the pars compacta and pars reticulata. These results suggest that there is a partial topographical separation of the sites of origin of substance P- and GABA-containing neurones which project to the substantia nigra.